To assess the impact of introducing and embedding a structured geriatric liaison service, Proactive care of Older People undergoing Surgery (POPS)-Urology, using comprehensive geriatric assessment methodology, on an inpatient urology ward.
Results
Phase 1 included 112 patients in the control month and 130 in the intervention month. The length of inpatient stay was reduced by 19% (mean 4.9 vs 4.0 days; P = 0.01), total postoperative complications were lower (risk ratio 0.24 [95% confidence interval 0.10, 0.54]; P = 0.001). A non-significant trend was seen towards fewer cancellations of surgery (10 vs 5%; P = 0.12) and 30-day readmissions (8 vs 3%; P = 0.07). In Phase 2, the GSCL was created and incrementally improved. Questionnaires repeated at intervals showed that the GSCL helped staff to understand their role better in multidisciplinary meetings, improved their confidence to raise issues, reduced duplication of handovers and standardized identification of geriatric issues. Equity of care was improved by providing the intervention to patients of all ages, despite which the time taken for the daily board round did not lengthen.
Introduction
The demand for urological surgical intervention in older people is growing, with two-thirds of urological inpatients being aged >65 years [1, 2] . The benefits of urological surgery for older people include improving symptoms and quality of life, as well as reducing mortality; however, the older population remains at higher risk of adverse medical and surgical postoperative complications, resulting in mortality, morbidity, functional decline, longer length of hospital stay (LOS) and higher financial costs [3] . Sub-populations who are particularly at risk of adverse outcome are those with multimorbidity, frailty and cognitive impairment. Whilst these risk factors are well described, current clinical practice fails to systematically identify or modify the risk profile of older patients [4, 5] .
Comprehensive geriatric assessment (CGA) is an established approach to evaluating and modifying risk in older patients [6, 7] . It has been used in those undergoing orthopaedic surgery with promising results, including reductions in postoperative complications and LOS [8] ; however, the potential role of daily CGA interventions specifically for the urology inpatient population, and in particular for optimization of postoperative ward care in elective and emergency admissions, has not yet been evaluated.
A CGA service, Proactive care of Older People undergoing Surgery (POPS), has been developed and established at Guy's and St Thomas' Hospitals since 2003. It provides multidisciplinary team (MDT) preoperative optimization, and postoperative management of elective and emergency admissions. The POPS intervention has been described in an elective orthopaedic population, in which reductions in postoperative medical complications and LOS were reported [9] . The aim of the present study was to describe the effect of the POPS approach on the urology ward. Prior to the intervention, inpatient medical and geriatric input on the urology ward was reactive; referrals were made as required to on-call teams, e.g. medical registrar, cardiology or intensive care.
Patients and Methods

Aims
We assessed the impact of introducing and embedding a structured geriatric liaison service, POPS-Urology, using CGA methodology, on an inpatient urology ward. A two-phase quality improvement project was conducted: Phase 1 aimed to reduce postoperative length of inpatient stay and Phase 2 aimed to standardize process and improve efficiency in ward working. The specific objectives of Phase 2 were to standardize the board round in order to systematically identify geriatric syndromes and facilitate targeted CGA intervention, to improve geriatric surgical team-working, to improve equity of care by extending input to patients aged <65 years and to reduce duplication of handovers occurring between MDT staff.
Patients
The study was conducted in an inner-city teaching hospital with a tertiary referral practice in urological surgery and included patients admitted for consideration of elective and emergency urological surgery. In Phase 1, the intervention focused on patients aged ≥65 years, admitted over two 1-month periods. The control period was May 2007 and the intervention period May 2008. In Phase 2, all ages were included over the 6-month study period.
Phase 1
Methods
Phase 1 was a before-and-after study.
Control group Patient admission data were collected retrospectively for a whole month, 1 year before the intervention period, in order to negate any seasonal influence on admission type. All patients admitted over the 1-month period were included.
Intervention group A structured geriatric team intervention was established to identify high-risk patients and facilitate coordinated MDT care. The intervention included: (i) a daily board round led by a POPS consultant or clinical nurse specialist in geriatrics with the nurse in charge of the ward and direct liaison with the urology consultant overseeing patients' care. All inpatients aged ≥65 years were discussed; (ii) a weekly MDT meeting led by a POPS consultant/clinical nurse specialist (in attendance: urology junior doctor, staff nurse, ward physiotherapist and occupational therapist); and (iii) a twice-weekly ward round led by a POPS consultant/ clinical nurse specialist. Patients reviewed were aged ≥65 years and met at least one criterion highlighted at the board round: referred to the POPS team; emergency admission; acute medical problem; discharge-related problem; or LOS ≥7 days.
Data collection A doctor, independent of POPS or urology services, retrospectively collected patient characteristics and outcome data from computerized discharge documentation and medical records. The patient characteristics collected were: sex, age, emergency or elective admission, complexity of procedure and comorbidity ( Table 1 ). Complexity of procedure was graded using the British United Provident Association (BUPA) Schedule of Procedures [10], and comorbidity using the Charlson comorbidity index [11] . The outcome variables were: cancellation of surgery; LOS; postoperative complications (divided in to medical and surgical complications); unplanned readmission; and death. These final two outcomes were established using hospital electronic patient records to follow patients for readmission or death within 30 days of discharge.
Statistical analysis For each of our outcome variables we fitted a multivariable regression model which included intervention status as the main predictor variable, and which
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© 2016 The Authors BJU International © 2016 BJU International adjusted for patient characteristics (sex, age, emergency or elective admission, procedure complexity and comorbidity). We used Poisson regression with robust standard errors for all outcomes except LOS, for which we used linear regression [12] . When examining LOS and postoperative complications as outcomes, patients were excluded if their surgical procedure was cancelled. No patient characteristic or outcome variable had any missing data except for complexity of procedure (missing in 27/242 [11%]), and these data were imputed under an assumption of missing at random. All analyses were conducted using STATA 13.1.
Results
A total of 112 patients were evaluated in the control group, and 130 in the intervention group. All characteristics were similar between these groups at the point of admission (all P > 0.35; Table 1 ). After the intervention, the average LOS was 0.9 days shorter (4.9 days in the control group vs 4.0 days in the intervention group; Table 2 Table 3 and Table S1 ).
Fewer procedures were cancelled in the intervention group (10 vs 5%), although this did not reach significance (P = 0.12; Table 3 ). This reduction in cancellations was attributable to avoidance of medical problems, rather than administrative ones (Table S2 ). There was also a nonsignificant reduction in unplanned readmissions (8 vs 3%; P = 0.07). Lastly, the number of deaths was lower in the intervention group (3 vs 0; P = 0.1), although interpretation of this finding is complicated by the very small numbers involved. These results were very similar when stratified according to whether the patient was undergoing an elective or emergency procedure (all P > 0.5 for interaction). Control group Ward staff were anonymously surveyed on the effectiveness of the board round and team working (Table 4) . A record was made of the time taken to complete the board round, and the number of referrals made to the POPS team, over a 2-week period.
Intervention The intervention had three components. (i) The board round process was transcribed to a read-do Geriatric Surgery Checklist (GSCL; Appendix S1), based on the format of the WHO Surgical Safety Checklist. A detailed list of prompts were incorporated for those aged ≥65 years or believed to be frail [13] . A package of educational leaflets was distributed to all ward staff containing the GSCL, a user guide, a glossary of social care terminology, and an introduction to collaborative geriatric and surgical working.
(ii) The board round members were extended from the POPS doctor/clinical nurse specialist and the nurse in charge of the ward, to include: one junior doctor from each of the four subspecialty urology teams, the ward occupational therapist and physiotherapist, and POPS social worker. (iii) Three plan-do-study-act [14] cycles were undertaken, with measurements at baseline, 1 and 6 months post-intervention. A staff survey was used to explore five specific hypotheses: (i) the structure of the board round needs refining; (ii) the new GSCL will help the team to integrate well; (iii) the board round improves patient care; (iv) the new GSCL helps identify important geriatric issues; and (v) the board round will reduce handover duplication.
All members participating in the board round completed the survey at baseline, 1 and 6 months (34, 29 and 19 members, respectively). Although there was a 100% completion rate, fewer people in total were eligible to complete each survey because there was less rotation into the role of nurse in charge.
Hypothesis 1: the structure of the board round needs refining Over the study period staff had a greater understanding of their role in the board round (82-95%, question [Q]21). There was greater approval for the length of time spent at the board round (59-79%, Q25), although the maximum time taken for the board round did not change with the introduction of the more detailed GSCL (30 min).
Hypothesis 2: the new GSCL will help the team to integrate well Staff stated they felt more involved (88-100%, Q2) and comfortable to speak up at the board round (79-100%, Q3). In addition, their rating for working well as a team improved (76-100%, Q1).
Hypothesis 3: the board round improves patient care Staff found that the board round helped with timely review of patients and improved patient care (Q6 and Q7). When asked if they felt the board round pushed them to make unsafe discharges, one person agreed; this will need to be explored in future studies.
Hypothesis 4: the new GSCL helps identify important CGA issues There was uniform agreement that the GSCL should include the detailed list of geriatric-related prompts (Q10-19).
Hypothesis 5: the board round will reduce handover duplication Through free-text identification of duplicate handovers, five daily meetings were eliminated between the nurses and physiotherapists, occupational therapists, discharge coordinator, bed manager, dietician and ward pharmacist. The Phase 1 weekly MDT meeting was removed. These changes were facilitated through new members joining the board rounds, including a discharge coordinator and dietician, through new processes being added that highlighted expected discharges for pharmacy, and through setting estimated discharge dates for bed managers.
Non-inferiority outcome The length of each board round did not exceed 30 min at any point during the study period and the number of referrals to POPS was maintained, although the case mix altered to younger patients with more functional-related issues (Table 5) .
Discussion
This is the first known paper describing the benefit of daily proactive geriatric intervention in elective and emergency urological surgery. Phase 1 introduced a geriatric liaison service (POPS-Urology) and showed significant reductions in LOS and postoperative complications for elective and emergency admissions. These positive results are in keeping with the previous POPS before-and-after study, in which a CGA-based intervention in elective orthopaedic surgery reduced complications and LOS and improved ward efficiency, particularly discharge-related problems [9] . Likewise, the CO-OPERATE (Co-management of Older Operative Patients En Route Across Treatment Environments) programme based in Connecticut, employing a preoperative CGA review plus a clinical nurse specialist highlighting geriatric issues on the ward, showed improved rates for discharge directly home in elective and emergency surgical patients [15] .
Neither the previous POPS study, nor CO-OPERATE, however, explained how to identify the 'at-risk' inpatient group who may benefit from a CGA intervention. Age is often used as a screening process because the incidence of postoperative complications is higher in older people [16] , but age itself is not an independent risk factor for adverse outcome, rather poor outcome is more closely linked to recognized geriatric syndromes including frailty, multimorbidity and cognitive impairment. Phase 2 of our study used the GSCL at the board round to identify these geriatric syndrome risk factors systematically, highlighting patients for a targeted CGA. In this phase the GSCL was embedded into routine clinical care using quality improvement methodology. In addition to the GSCL, an educational bundle helped the MDT prepare the information that would be required of them at the board round, placing their specialist assessments in context. The results showed better staff understanding of the importance of identifying geriatric issues on the surgical wards, better team working facilitated through the board round, and a reduction in the number of handover meetings.
A key strength of our Phase 1 study is the inclusion of all patients admitted to the urology ward, regardless of presentation: emergency or elective, multimorbidity, or the presence of geriatric syndromes including cognitive impairment. This enhances the generalizability of the findings. Limitations of this study include the fact it was single-centre, a reliance on electronic patient records to measure patient outcomes, and a period of non-measurement between the two phases. If the patient records contained inaccuracies or incomplete outcome entries, the resulting measurement error may have led to underestimation of the true benefit of POPS. Such underestimation is particularly plausible with respect to measurement bias in postoperative complications, because it is plausible that the introduction of POPS may have increased the completeness with which adverse outcomes were noted. In addition, as a result of using retrospective electronic reporting of complications, we were unable to use a recognized classification, such as the ClavienDindo system. With regard to readmissions, the majority of patients were admitted from the local area, and as such, would either have been re-admitted to the study site, or referred back from neighbouring hospitals as the central provider of their urology service. Nevertheless, readmissions may have been underestimated if for other reasons patients were admitted to outlying hospitals. Another limitation is that we did not randomize patients. This raises the possibility of unmeasured differences between the intervention and control cohorts, although reassuringly, the intervention and control groups were well matched for age, gender, complexity of surgery and comorbidity. Nevertheless, it will be important in the future to follow up these promising results with randomized trials, perhaps using cluster-randomized, or stepped-wedge designs in order to minimize contamination attributable to the ward education component of POPS. We further recommend that future studies examining CGA-type interventions should be clear about both the method of identifying patients and also the intervention used in order to allow replication of the model.
In conclusion, this is the first known paper describing the clinically significant benefits of daily proactive geriatric intervention in elective and emergency urological surgery, and examining the successful translation of such an intervention into routine care. Using the GSCL and educational bundles may allow other units to embed and develop their own tailored CGA interventions in surgery; however, to fully establish the evidence base for the use of CGA in surgical settings, multicentre randomized controlled studies are required.
